Novel microwave sources1-5 capable of delivering up to 4GW of power, generate rf electric fields of several hundred kV/cm in associated microwave guiding structures. In this note we explore the feasibility of observing these fields through the Stark broadening of atomic spectral lines. Such measurements have a two-fold purpose. First, they provide a means of checking the predictions of Stark broadening theory in time-dependent, sinusoidal rf fields.
And secondly, once these checks have proved satisfactory, the resulting line broadening can be used in the determination of the absolute electric field strength and of its spatial mode structure in the waveguide system in question. To date all experiments of this type have been performed at electric field strengths at least an order of magnitude lower than those reported here. The accompanying theory and numerical calculations of spectral line shapes6-10 are likewise known in a regime that may not be fully applicable to the present experiments. For example, an important quantity in the 11, 12 theory is the ratio of the frequency of precession of the atomic dipole moment about the direction of the electric field, to the frequency of the rf oscillations. This ratio written out in full
is then a statement concerning the degree of adiabaticity of the motion.
[Here e and m are the charge and mass of the electron, respectively, n is the principal quantum number of the upper state of the transition; E is the electric field strength, and w is the angu- The experimental arrangement is illustrated in Fig. 1 which is the source of energy for the magnetron., 1 3 Figure 2 shows a set of oscilloscope traces of a single shot:
that is, the light intensity from the hydrogen-filled tube, the microwave power emanating from the horn antenna, the magnetron current, and the magnetron voltage. We see that the microwave burst is accompanied by a pronounced signal from the photomultiplier (of approximately 2V peak) indicating the occurrence of rf ionization. We note that the keep-alive discharge produces a photomultiplier signal of only 20mV. Thus, the microwave field increases the light intensity by two orders in magnitude, which is in part due to production of additional electrons and in part due to electron heating by the microwaves. We point out that there is no measurable delay between the onset of the microwave pulse and the onset of rf breakdown. Measurements made in other gases indicate that at the level of rf field strengths with which we are dealing here (~lOOkV/cm), the "breakdown lag" is less than 2nsec. We do not have at this time a detailed line shape calculation corresponding to the parameters of our experiment. In lieu of this we take tie quasi-static theory as a first approximation in our attempt to relate the half power width AX12 to the peak elec-tric field amplitude E 0 of the microwave signal. The appropriate expression is1 2 2 2 2 2
where X is the wavelength of the transition whose upper and lower states are n 1and n2 For the H line one finds that
0 where now AX 1/2 is given in A and E is in kv/cm. Using the mea-0 sured value, AX 1/26A, yields E =104kV/cm. This is to be compared with the value of 102kV/cm obtained from measuring the microwave power output from.the horn antenna (Fig. 2b) , and then integrating 
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